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Objectives

This course introduces optimization modeling and solution methods for
decision-making in operations, logistics, and smart manufacturing.
Students learn how to formulate real-world problems as mathematical
programs, understand core algorithmic ideas. Students will be able to:
1. Formulate optimization models (decision variables, objectives,
constraints) from real cases.

2. S?lve and interpret linear programming (LP) models and sensitivity
resul ts.

3. Use duality to explain shadow prices and economic meanings.

4. Model classic assignment/transportation/network problems.

5. Formulate integer programming (IP/MIP) models using binary
variables and logical constraints.
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Outline of
Lectures

Week 1: Course introduction, optimization thinking, and basic model
formulation

Week 2: Linear programming fundamentals and modeling patterns

Week 3: Solving linear programming

Week 4: Simplex method concepts and basic feasible solutions

Wee? 5: Simplex method practice with modeling exercises and common
pitfalls

Week 6: Sensitivity analysis and what-if decision interpretation

Week g: Duality theory and complementary slackness for validation and
insight

Week 8: Term project proposal writing and topic, data, and preliminary
model planning

Week 9: Network optimization foundations including shortest path and
spanning tree

Week 10: Flow models including maximum flow and minimum cut with
applications

Week 11: Assignment modeling and solution interpretation

Week 12: Transportation modeling and logistics applications

Week 13: Integer programming fundamentals and binary decision modeling
Week 14: Literature presentation

Week 15: Term project discussion and model refinement workshop

Week 16: Term project final presentation and final report submission
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